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DETAILED ACTION 
Information Disclosure Statement 

The information disclosure statement filed 5/21/2007 fails to comply with 37 CFR 
1.98(a)(2), which requires a legible copy of each cited foreign patent document; each 
non-patent literature publication or that portion which caused it to be listed; and all other 
information or that portion which caused it to be listed. It has been placed in the 
application file, but the information referred to therein has not been considered. 
Applicant failed to provide JP 2001-518707A (reference BM) or Yamada (Theoretical 
Analysis... Switches) (reference CJ). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 10, 28 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Martinez et al (Ultrashort 2-D Photonic Crystal Directional Couplers, May 2003 article). 

Martinez et al discloses the claimed invention. 

Re claims 10 and 28, see the abstract and figure 1 for a photonic crystal coupling 
defect waveguide comprising: a photonic crystal including photonic crystal elements 
(rods) constituting a periodic structure (having lattice constant a) and, for suppressing 
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propagation of an electromagnetic field including light or a radio wave of a specific 
wavelength or in a specific frequency range; and a coupling waveguide including at 
least two waveguides (see abstract for two parallel waveguides), each of which includes 
a line defect that is a plurality of defects which are portions where the photonic crystal 
elements constituting the periodic structure of the photonic crystal are locally removed 
as line and forms the waveguide in the photonic crystal, and an input end or an output 
end for inputting and/or outputting the electromagnetic field and, which are mode- 
coupled to each other and, in which an electromagnetic field inputted to one of the 
waveguides causes an electromagnetic field to be propagated to the other waveguide, 
wherein by one of or more than one of (1) effectively changing a medium constant 
including one of or more than one of a dielectric constant, a refractive index, a 
conductivity and a magnetic permeability of the photonic crystal, (2) effectively 
changing size (to radius Fc) or shape of the pliotonic crystal elements, and (3) 
changing a lattice constant indicating a periodic interval of the photonic crystal 
elements, 

(a) band structures of an even mode and an odd mode of the coupling waveguide are 
shifted with respect to a normalized frequency, or (b) the band structures of the even 
mode and the odd mode of the coupling waveguide are respectively changed at 
different degrees (see page 695, left column the last three sentences before the first 
full paragraph); and by this, a difference in propagation constant between the even 
mode and the odd mode at a normalized frequency is made large, and a coupling length 
of a mode-coupled propagating electromagnetic wave which propagates in the coupling 
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waveguide is made short (see title, abstract and conclusion teaching the coupling region 
length is reduced). 

Re claim 10 feature, the photonic crystal coupling defect waveguide further 
comprising a region in which one of or more than one of an effective dielectric constant, 
a conductivity and a magnetic permeability of the photonic crystal are made variable by 
a control signal of an electromagnetic field including light or a radio wave and/or an 
electric field and/or a magnetic field applied from outside, wherein a propagation 
constant of the electromagnetic wave and/or a degree of coupling can be controlled, 
and re claim 28 feature, the photonic crystal coupling defect waveguide further 
comprising a region where one of or more than one of an effective dielectric constant, a 
conductivity and a magnetic permeability of the photonic crystal is made variable by 
heat applied from outside, wherein a propagation constant of an electromagnetic wave 
and/or a degree of coupling can be controlled, a recitation of the intended use of the 
claimed invention must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim. 

Allowable Subject Matter 

Claim 1 is allowed. 

The following is an examiner's statement of reasons for allowance: 
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The cited prior art fails to teach or fairly suggest the following, especially the 
emboldened feature: 

Re independent claim 1 , photonic crystal coupling defect waveguide comprising: 
a photonic crystal (PCs) including photonic crystal elements constituting a periodic 
structure and, for suppressing propagation of an electromagnetic field including light or 
a radio wave of a specific wavelength or in a specific frequency range; and a coupling 
waveguide including at least two waveguides, each of which includes a line 
defect that is a plurality of defects which are portions where the photonic crystal 
elements constituting the periodic structure of the photonic crystal are locally removed 
as line and forms the waveguide in the photonic crystal, and an input end or an output 
end for inputting and/or outputting the electromagnetic field and, which are mode- 
coupled to each other and, in which an electromagnetic field inputted to one of the 
waveguides causes an electromagnetic field to be propagated to the other waveguide, 
wherein by one of or more than one of (1) effectively changing a medium constant 
including one of or more than one of a dielectric constant, a refractive index, a 
conductivity and a magnetic permeability of the photonic crystal, (2) effectively changing 
size or shape of the photonic crystal elements, and (3) changing a lattice constant 
indicating a periodic interval of the photonic crystal elements, 

(a) band structures of an even mode and an odd mode of the coupling waveguide are 
shifted with respect to a normalized frequency, or (b) the band structures of the even 
mode and the odd mode of the coupling waveguide are respectively changed at 
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different degrees; and by this, a difference in propagation constant between the even 
mode and the odd mode at a normalized frequency is made large, and a coupling length 
of a mode-coupled propagating electromagnetic wave which propagates in the coupling 
waveguide is made short, further wherein in the part of the photonic crystal 
including the part of or the whole of the coupling waveguide, the shape of the 
photonic crystal elements are not changed with respect to the another part, and 
the lattice constant and the size of the photonic crystal elements are changed 
similarly and at a same rate as compared with the another part. 

The closest cited prior art Martinez (May 2003 article) shows only the size of the 
photonic crystal elements (rods) are reduced. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Nelson et al (5,999,308) teaches methods and systems for introducing 
electromagnetic radiation into photonic crystals. Noda et al (6,738,551) teaches two- 
dimensional photonic crystal and multiplexer/demultiplexer using the same. Yamada 
(US 2001/0026668) teaches a photonic crystal waveguide and directional coupler using 
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the same. Notomi et al (6,643,439) teaches photonic crystal waveguide. Shirane et al 
(2002/0146196) teaches optical switch having photonic crystal structure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quyen P. Leung whose telephone number is (571) 272- 
8188. The examiner can normally be reached on normally M-F, 6:15 am - 2:45 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen Leung/ 
Quyen Leung 
Primary Patent Examiner 
Group Art Unit 2874 
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